Summary: Vapor phase oxidation of propylene with small amount of oxygen under pressure resulted in good yield of acetaldehyde, propylene oxide and other chemicals as reported in the previous papers. In order to investigate the reaction mechanism, various effects such as influence due to the material of reaction tube, addition of halogenized organic compounds, inert gases, and oxidation products in the feed gas were examined. Generally, the oxidation reaction was inhibited and proceeded at higher temperature in the case of tubes having coarse surface as well as tubes packed with various materials. Pyrex or silica tubes showed the least inhibiting action of all tubes tested. It was found that the induction period is markedly reduced and the concentrations of aldehydes and epoxide in the product gas increased, when a very small amount of halogenized organic compound such as chloroform, propyl chloride or ethyl iodide was added to the feed gas. When an inert gas was introduced in the feed gas, the concentrations of epoxide and aldehydes decreased, but the influence was relatively small in the case of carbon monoxide, and the negative effect was prevented by the addition of halogenized organic compounds. Ethylene was found to be difficult to oxidized as compared with propylene and yielded considerable amount of carbon. Propylene oxide was stable at the optimum reaction conditions for the propylene oxidation, but acetaldehyde was relatively unstable. Addition of acetaldehyde resulted in a shortening of induction period . Discussions on the reaction mechanism were also made.
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